Among various ways to produce nanowires; anodic alumina membrane (AAM) based synthesis has constantly received much attention because AAM possess a uniform and parallel porous structure which makes them an ideal template material for creating highly ordered nanostructures. In this paper we report fabrication of InSb nanowire arrays with diameter of 200 nm and 30 nm by direct current electrodeposition inside the nanochannels of anodic alumina membranes without subsequent annealing. The nanowires have four major growth direction, [220] being the most dominant with structure defects such as twins. The transmission electron microscopy (TEM) and scanning electron microscopy (SEM) results demonstrate that these InSb nanowires are uniform with diameters about 200 nm and 30 nm, corresponding to the pore diameter of the AAMs. The nanowires also conduct almost no current in the dark, but when hit with light, they conduct 10,000 times more current. This photoconduction property could lead to a variety of tiny optoelectronic devices potentially useful in future generations of nanoelectronics, chemical sensors. The light-induced conductivity increase and the temperature dependent behavior of the nanowires are also reported.
INTRODUCTION
InSb is well known for its direct narrow band gap (0.18 eV at 300 K) and various applications in electronic and optoelectronic devices with a very high electron mobility (8×10   4   cm 2 V -1 s -1 at 300 K) and ideal candidates for detector arrays operating in the infrared wavelength, high-speed electronic devices, and magnetoresistive sensors [1] . In the past few years, there has been increasing interest in nanostructural III-V semiconducting materials due to their potential applications. However, although it is considered that the electrodeposition of high quality compound InSb with precise stoichiometry at ambient temperature from aqueous solutions is a challenge, it is surprising that only a few studies on this important issue has been reported [2] [3] [4] . Beside films, Fabricating InSb nanowires and nanocables by simple electrodeposition in anodic alumina membrane has been reported [5] . Transport properties along with thermal properties of InSb nanowires have been shown very recently [6] . But these properties were reported only for the whole template or membrane embedded with nanowires and single nanowire properties are not measured or reported so far and no attention has been given to the photoconducting properties of InSb nanowires despite the exciting possibilities in optoelectronic circuits or as infrared detectors. So far infrared detectors from InSb thin film p-n junctions have been reported [7] . Here, according to the knowledge of the author for the first time we show the possibility of creating highly sensitive InSb nanowire photodetectors sensitive to light by exploring the photoconducting properties of individual semiconductor nanowires.
EXPERIMENT

Synthesis
The AAMs were purchased from Whatman ® and Synkera 
Characterization
The as-synthesized products were characterized by X-ray diffraction (XRD) machine (Company: Bruker AXS. Model: D8 Advance), Transmission electron microscope (Company: FEI. Model: CM 300), and Scanning electron microscope (Company: JEOL. Model: JSM-6300) equipped with Energy dispersive X-ray spectroscopy, UV/VIs System for absorbance measurements (Company: Perkin Elmer. Model: Lambda 35). For TEM analysis, the products were immersed in 3 M NaOH solution for several minutes and washed with distilled water to remove the dissolved AAMs and the remaining NaOH solution; the nanowires were dispersed in deionized water. Then, drops of the solution were dripped onto copper grids coated with holey carbon film. For SEM observation the products were treated with 3M NaOH for about 30 mins and washed with distilled water then was placed on Si substrate with carbon tape.
DISCUSSION
SEM observations in figure 1a shows that the InSb nanowires are uniformly distributed, highly ordered, parallel to each other, and their diameters are all about 200 nm, corresponding to the pore diameter of the AAM used. It can be seen in figure 1b that the nanowires are uniform in diameter and have a smooth surface. Depending on the pore diameter of the AAM, InSb nanowire arrays with different diameters can be obtained. The length of InSb nanowires varies between 5 µm to 20 µm, which corresponds with the deposition time used; the length of the nanowires can be modulated by changing the thickness of the AAM or the pulsed deposition time. Figure 2a shows the Energy Dispersive Spectrum (EDS) of a single InSb nanowire and figure 2b shows the XRD pattern of InSb nanowire arrays. EDS analysis was performed on the bundle of nanowires, as well as on a single nanowire. The quantitative analysis on the nanowire, indicates approximately 50:50 (In:Sb) at% ratio, confirming the nanowires to be InSb.The diffraction peaks can be indexed to a cubic zinc-blended phase of InSb crystal from the American Mineralogist Crystal Structure Database (AMCSD). One can see that the intensity of the diffraction peak at 2θ=39.34° is relatively stronger than the other diffraction peaks, demonstrating that the InSb nanowires deposited in AAM grow preferentially along [220] crystal direction. The TEM images of one single InSb nanowire released from AAMs is shown in figure  3a . The corresponding selected-area electron diffraction (SAED) pattern indicates that the InSb nanowires are single crystalline in figure 3b . The SAED pattern was taken along the nanowires at different points and it was found that the pattern changes along the length of the nanowires. This means that the nanowires are single crystal with a slight structural deformation along the length which is seen in the HRTEM image in figure 3c. 
Device fabrication
Numbered grids were written onto a silicon wafer using electron beam lithography. The synthesized InSb nanowires were suspended in deionized water and pipetted onto each grid. A scanning electron microscope was used to locate and image the deposited wires. With the images as a reference, contacts to the nanowires were designed using a CAD program. The Si chip was spin-coated with a polymer resist layer (PMMA) for use with electron beam lithography, which involves exposing the resist layer to high-energy electrons in a pattern defined by the CAD drawing. Through developing, the resist is removed from the exposed areas. A layer of Au is evaporated for contacts to the measurement devices (Figure 4) . After metals are deposited, the remaining polymer is removed using acetone. 
CONCLUSIONS
In summary, near-stoichiometric InSb nanowires have been synthesized by using dc electrodeposition inside the nanochannels of AAMs without subsequent annealing. Achievement of better control of stoichiometry than demonstrated here may be possible and will be important for future device applications. However, the obtained results indicate that these InSb nanowire arrays would have potential applications in infrared optical array nanodevices. The light-induced conductivity increase allows us to reversibly switch the nanowires between OFF and ON states, an optical gating phenomenon analogous to the commonly used electrical gating and can lead to application in High Electron Mobility Transistors [HEMT] .
